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METHOD OF DEPOSITION OF AMORPHOUS SILICON FILMS AND DEVICE FOR 
ITS EMBODIMENT 




Abstract of RU 2165476 (C2) 

technology of production of amorphous silicon films; applicable in modern optoelectronics and integrated optics for 
g production of thin-film solar cells and transistor matrixes of large areas for liquid-crystal displays. SUBSTANCE: 
I method of application of amorphous silicon film by deposition on hot substrate in process of decomposition of 
silane-containing gas mixture, decomposition of gas mixture is carried out in corona discharge initiated in vacuum 
chamber at ends of hollow needles of matrix needle electrode through which silane-containing mixture is supplied to 
chamber. Device for claimed method embodiment has vacuum chamber with system of active gas supply and 
withdrawal of reaction products, substrate located in vacuum chamber and electrode block with needle electrodes.; 
The latter is made in the form of matrix installed in vacuum chamber wall which is used as the second electrode. 
Electrodes are hollow. EFFECT: simplified technology of production of films of amorphous silicon, higher 
productivity in mass production due to deposition of film uniform in thickness, density and composition on areas of 
unlimited sizes. 3 dwg, 1 ex 
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(54) CnOCOB HAHECEHWfl nflEHOK AMOPOHOfO KPEMHHfl H YCTPOfiCTBO flJlfl EfO OCymECTBJIEHHfl 



(57) 

H306peTeHM9 OTHOCMTCfl K TeXHOJTOniM 

nonyMeHun nneHOK aMopt^Horo KpeMHMfl m mo)kbt 

6blTb HCnonb30BaHO B COB peMBHHOH 

onToaneKTpoHMKe h nHTerpanbHOM onTMKe aha 

C03AaHM« TOHKOnneHOHHblX CO/lHeMHbK 
3/ieMBHTOB H TpaH3MCTOpHblX MaTpMlJ DOJlbUJOM 

nnou^aflu aha )KHflKOKpncTannnMecKvtx /jucnjieeB. 
CymHocTb M3o6peT9HMfl 3aicnioHaeTCfl b tom, hto 
b cnoco6e HaHeceHna nnemai aMopcfcHoro 
KpeMHMJi nyieM ocawAeHWfl Ha HarpeTyx) 
noAnoMocy b npouecce pa3no*eHviH 
cnnaHOcoAep)KaL^MX ra30Bbix cMeceii 
pa3f«o)KeHMe ra30Botf cwiecn ocyuiecTBnflfOT b 
kopohhom pa3pHAe, B036y>KAaeMOM b BaKyyMHofi 
icaMepe Ha KOHLjax no/ibix uroxiOK MaTpuMHoro 
Mro/ibHaToro aneiapOAa, Mepea KOTOpbie 
cnnaHocoAep>KaiAyK) CMecb noAatoT b tcaMepy. 
ycTpoMCTBO nnn ocyu^ecTBneHun cnoco6a 
c»Aep)KMT BaKyyMHyra KaMepy c cMcreMOM 
noAasH aKTMBHoro ra3a m BbrrswKM npoAyKTOB 
peaKuvin, pa3MeLAeHHyx> b KaMepe noAnoaocy m 

3/lBKTpOAHblM 6J10K C 3/ieKTpOAaMH MrojibHaToii 
$OpMbl, BbJnOJIHeHHOM B (JjOpMB MaTpHLJbl, 

ycTanoBneHHOM b crreHKe BaKyyMHoii KaMepw, 
npMMeM nocneAHfl« HrpaeT ponb BToporo 
sxietnpoAa. 3/ieKTpoAbi BbinonHeHbi no/ibiMM. 
H3o6peTeHMe HanpaB/ieHO Ha ynpomeHMe 
TexHonomii nonyM6HH« nnenoK aMop$Horo 

KpeMHUfl M nOBblllieHUe npOM3BOAMTe/lbHOCTM 
npH npMMBHeHMH B MaCCOBOM npOH3B0ACTB6 3a 



CM9T B03MO>KHOCTM HaHeC9HMH nJIBHKH, 

oAHopoAHofi no ToniAHHe, nnoTHOCTH m cocTaBy 
Ha HeorpaHMMeHHO 6o/ibLuno n/iouiaAM. 2 c. m 6 
3.n.cJ>-nbi ( 3 mji. 
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(54) METHOD OF DEPOSITION OF AMORPHOUS SILICON FILMS AND DEVICE FOR ITS EMBODIMENT 



(57) Abstract 

FIELD: technology of production of 
amorphous silicon films; applicable in 
modem optoelectronics and integrated optics 
for production of thin-film solar cells and 
transistor matrixes of large areas for 
liquid-crystal displays. SUBSTANCE: method 
of application of amorphous silicon film by 
deposition on hot substrate in process of 
decomposition of silane-containing gas 
mixture, decomposition of gas mixture is 
carried out in corona discharge initiated in 
vacuum chamber at ends of hollow needles of 
matrix needle electrode through which 
silane-containing mixture is supplied to 
chamber. Device for claimed method 
embodiment has vacuum chamber with system of 
active gas supply and withdrawal of reaction 
products, substrate located in vacuum 
chamber and electrode block with needle 
electrodes. The latter is made in the form 
of matrix installed in vacuum chamber wall 
which is used as the second electrode. 
Electrodes are hollow. EFFECT: simplified 
technology of production of films of 
amorphous silicon, higher productivity in 
mass production due to deposition of film 
uniform in thickness, density and 



composition on 
dwg, 1 ex 



areas of unlimited sizes. 3 
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H3o6peTeHMe othocmtca K TeXHO/TOrMM 
nonyMeHMfl nneHOK aMopqbHoro xpeMHMH m Mower 
6bm> ncnonb30BaHO b cob pe mchhom 
orrro3neKTpoHMKe n MHTerpanbHOM onTMKe Ana 

C03AaHM« TOHKOnjieHOMHbDC COnHeMHbK 

aneMeHTOB m TpaH3MCTopHbix MaTpwij conbiuoM 
ruioi^aflu aha KMAKOKpMCTannvwecKMx flucrmeeB. 

H3BecreH cnoco6 oca>KAeHMH nneHOK 
aMop4>Horo KpeMHMH [1], KOTopbiii 3aioiK)MaeTCfl 
b tom, wto M3 MCTOHHMKa b BaxyyMHyio KaMepy 
Mepea 3ByKOBoe m/im csepx3ByicoBoe coano 
noflaioT KpeMHMMcoAep>KaujMM ra3 noA 
AaBneHneM 0.1-10" 5 Top. ["Iotok ra3a 
noABepraeTCfl aKTMBaijMM nyTeM nponycKaHun 
Mepea 3/ieKTpoHHo-nyMKOByK> nna3My, a 
qbopMMpoBaHMe nneHKM ocymecTBnfleTCfl Ha 
npflno)KKe, pacnonoKeHHOM b noTOKe ra3a. 

HeflocrraTKOM 3Toro cnooo6a HBnaeTCfl 
TexHHHeocafl cno)KHocTb nonyneHna 
CBepX3ByK0BbDC crrpyii m orpaHMMeHHbie nnoujaAM 
HanbineHMn. 

B M3BecTHbix cnocooax HaHeceHMfl ruieHOK 
aMopqbHoro KpeMHMH nyTeM pa3no>KeHMn 
KpeMHUMCOAepxaujero ra3a m oca^qeHUfl 
npoAyKTOB peaKquM Ha HarpeTyK) noAno>KKy (cm. 
4, 5, 6, 7, 8, 9, 10, 11, 12), A™1 
pasnoaceHHfl ra30B0M CMecM npeMMymecTBeHHO 
ncnonb3yeTCfl TneiomMfi pa3p$m- 

Hanobnee 6hm3kmm k 3aaBXieHHOMy cnoco6y 
aBnneTcn cnoco6 ocajKAeHMSi aMOp4>Horo 
KpeMHMfl [2] . B flaHHOM cnoco6e ra30o6pa3HbiM 
MOHOCM/iaH bboaat b BaKyyMHyio KaMepy, 
npMKnaflbiBaioT aneKTpMMecKoe none m 
MHflyi^MpyKDT TneramMM pa3pnq, b ycnoBMHX 
KOToporo pa3narafOT pa6oMMM ra3 m oca^KflafOT 
nneHicy na noBepxHOCTb noAnoxcKM. ripoi^ecc 
npoBOAMTCJi npn napL^na/ibHOM AaBneHMM 
m ohoch jiaHa 0,2-1 mm pt.ct., TeMnepaTypa 
noAno)KKM 250-450°C. CKopocTb oca*AeHMfl 

KpeMHMfl C o6pa30BaHM6M aMOp$HOH 

nneHKM > 20 A/a ripoAyKTbi peaKUMM 
oca>KAaK)TCfl He TonbKo Ha noAnowcy, ho m Ha 
CTeHKM KaMepbi, nocKonbxy 30Ha pa3pnAa HkineM 
He orpaHUHeHa, mto npMBOAHT k HeonpaBAaHHO 
BbicoKOMy pacxoAy ra3a. 9to m flBnaeTc* 
ocHOBHbiM HeAocraTKOM ABHHoro cnoco6a. 

Han6onee 6jim3kmm k 3aflBneHH0My 
ycTpowcTBy «Bn«eTcfl ycraHOBKa ahh HaHeceHMH 
nneHKM noKpbrrMfl ocajKAeHneM M3 
MOHM3wpoBaHHoro ra3a [31. YcrraHOBKa mmbbt 
ycTpoMCTBO 3aKpbrroro Tuna, b kotodom 
noAqep)KMBaioT noHMweHHoe AaBneHMe. 

3/ieKTpQAHbl M 6/lOK, yCTaHOB/ieHHbIM CO CTOpOHbl 

noAaHM aKTMBHoro ra3a MMeeT MHoacecrBO 
sneKTDOAOB urojibHaTOM <popMb\, Memy 
KOTopuMH pacnono)KeHa He coeAMHeHHaa c hmmm 
sneicrpMMecKM ceiKa us sneicrponpoBOAHoro 
MaTepnana. Tnerou\m pa3p*A 3a>KMraeTCfl 

Me>KAy MPOJlKaMM M C6TK0M, HaXOA^ LL|M MM C$1 no 

o6e cTopoHbi ot noAHOKeK, pacnono>KeHHbix 
napannenbHo MronbMaTbiM aneiopoAaM. Ta3 
nocTynaeT b KaMepy m npoxoAMT cKB03b ceTKy, 
rfle Me>KAy MronicaMM m cencoH 3a>KnraK)T 
Tnemu^Mfi pa3pHq, npoAyxTbi peaiajMM 
oca)KAaK>Tcn Ha noAnotocax, Ha KOTOpbtx 
no/mepjKHBaeTca BbicoKaa TeMnepaTypa. 

HeAocraTKOM 3Toro ycTDOMCTBa flBnaeicn 
He3<}x})eKTviBHbiM pacxoA rasa, TaK KaK nneHKa 
ocajKAaeTcn He TonbKo Ha noAnojKKax, ho h Ha 
crreHKax KaMepw, a TaroKe cno)KHocTb nonyMeHna 
OAHopoAHOM no TomnMHe nneHKM, TaK KaK MacTb 
noAnoTKKM, HaxoA^ma«c« 6nn>Ke k 30He pa3p&Aa, 
6yAeT MMBTb 6onee ewcrrpbiR poor nneHKM, neM 
6onee yAaneHHwe ynacTKM. 

3aAaMen Hacroninero M3o6peTeHM« nBnneTcn 
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co3ABHMe cnoco6a m ycTDOMCTBa nonyneHMfl 
nneHOK aMopqbHoro KpeMHMfl, ooecneMMBaroiAMX 
ynpomeHue TexHononiM nonyneHMn nneHOK 
aMopct>Horo KpeMHM* m noBbiiueHMe 
npOM3BOAMTenbHOCTM npM npMMeHeHMM B 
MaCCOBOM npOM3BOACTBB 3a CH8T B03M0>KH0CTM 

HaHeceHMfl nneHKM, qahodoahom no ToninMHe, 
nnoTHOCTM m cocTaBy na HeorpaHMHeHHo 
Donbiune nnoinaAM. 

yica3aHHbJM TexHUMecKMM pe3ynbTaT 
AocTMraeTCfl tom, mto b cnoco6e HaHeceHMfl 
nneHKM aMopqbHoro KpeMHM* nyTeM ee 
oca)KAeHMfl Ha noAncoKKy b npoi^ecce 
pa3no>KeHMfl CMnaHocoAep)KaL4HX ra30Bbtx 
cMeceft npM noHM)KeHHOM AaaneHMw pa3no?KeHMe 

ra30BOM CMeCM npOM3BOA«T B KOpOHHOM 

pa3pnAB, B035y)KAaeMOM b BaKyyMHoA KaMepe 
Ha KOHL|ax nonbix MronoK MaTDMMHoro aneKTpoAa, 
Mepe3 KOTopbie cHnaHocoAe p)Ka my k> CMecb 
noAatoT b KaMepy. flpM 3tom Mcnonb3yK)T CMecb 
cocTaBa 4,8% SiH 4 - 4,8 Mac.%, Ar - 95,2 
Mac.% m cneAy>oii^Me napaMeTpbi npoi^ecca: tok 
pa3pHAa 10-15 mA, TeMnepaTypa noAnoxooi 
250-450°C, AaBneHMe b KaMepe ot 10" 1 ao 10 
mm pt.ct.; npMMeM noAany CMnaHocoAsp>KaL4efi 
ra30BOH cm ecu ocy llibctb nfl kjt Mepe3 nonwe 
nmu MronbMaTbK sneicrpoAOB, 3a cmst 3Toro 
ra3 nonaAaeT HenocpeACTBeHHO b 30Hy pasp^Aa, 
tab npoMcxoAMT pa3no>KeHMe, mto npMBOAMT k 
6onee dq^etaMBHOMy Mcnonb30BaHMK> raaoBOM 
CMecM. llneHKy HaHocflT na CTeKnAHHyw 
noAnojKKy. Pa3Mepw noAno>KKM AoracHbi HeMHoro 
npeBbiniaTb pasMepbi MaTpni^bi MronbMaTbix 
oneiopOAOB. nnou4aAb noBepxHOCTM, Ha KOTopyK) 
motkbt HaHocnTCH nneHKa, orpaHMMMBaeTcn 
TonbKo pa3MepaMM BaKyyMHOM KaMepbi. 

ABTOpaMM Ha^ABHbl OnTMManbHblB peTKMMbl, 

no3Bon«)ou4Me nonyMMTb nneHKy aMOpqbHoro 
KpeMHMn BbicoKoro KaMecTBa. npeMMyii^ecTBa 
KopoHHoro pa3pnAa nepefl Tneiou^MM coctoht b 

TOM, MTO KOpOHHbtM pa3p«A POpMT npM ABBneHMM 

obnbLueM, MeM Tneioi^MA pa3pnA. m no3TOMy 
nnoTHOCTb paAMKanoB b nna3Me Tararo pa3pnaa 
Bbiiue, 3a CM9T 3Toro noBbiiuaeTCfl CKopocTb 
HaHeceHM» nneHKM m nnoTHOCTb nneHKM. KpoMe 
toto, HepaBHOBecHOCTb KopoHHoro pa3pfiAa 
Bbiiue, MeM Tnereujero, cpeAHMe 3HepmM 
aneKTpoHOB b nna3Me TnewiAero pa3p«Aa mmbiot 
3HaMeHM* - 2 aB, a b nna3Me kodohhofo 
pa3pnaa cpeAHflfl 3HeprM» anenrpoHOB 
cocraBnaeT - 3-5 aB, mto TaioKe cnocoocTByeT 
6onee 6bicTpoMy pa3Bany MoneKyn 
KpeMHMMcoAepKaujero ra3a. 

yKa3aHHbiM TexHMMecKMM pe3ynbTaT 
AOCTMraeTCfl TaioKe TeM, mto b ycrpoMCTBe Ana 
HaHeceHMH nneHKM aMop4)Horo KpeMHHn, 
coAepacaujeM BaKyyMHyro KaMepy c CMcreMOM 
nQAdMM aKTMBHoro rasa m bwtjwkvi npoAyKTOB 
peaKUMM, pa3MeiJ^eHHyfo b KaMepe noAnoaocy m 
aneiapoAHbiM 6noK c aneKTpoflaMM MronbMaTOM 
qbopMbi, aneiapoAHbiM 6noK BbinonneH b BMAe 
MaTpMi^w c MronbMaTWMM aneiapoAaMM, 
ycraHOBneHHOM b creHKe BaKyyMHofi KaMepbi, 
npMMeM nocneAHflfl BbinonHfleT ponb BToporo 
aneiapoAa. CncreMa noAaMM aKTMBHoro ra3a 
BbinonHeHa b bmab qbopioMepbi, ponb oahom 
ere h km kotodom BbinonHfleT MaTpm^a c 
yKpenneHHbiMM b Hen nonbiMM MronbMaTbiMM 
aneiapoAaMM, cny>Kai^nMM oAHOBpeMeHHO m on* 
noAaMM aKTMBHoro ra3a b KaMepy, npMMeM 
qbopKaMepa MMeeT npOBOAflinyio o6onoMKy f\na 
noAaMM HanpPDKeHMa Ha MronbMaTbie aneKTpoAbi 

MaTpML^bl M M30nMDOBaHa OT CTeHOK BaKyyMHOM 

KaMepbi. 3neKTpOAbi pacnono>KeHbi Ha MaTpMi^e 
Ha OAMHaKOBOM paccTOAHMM Apyr ot Apyra. 



CM 
O 

CD 
CO 



-3- 



I 



o> 

Ol 

O 
to 



rioAnoKKa BbinonHeHa M3 cieicna m pacnonoweHa 
Ha paccTOAHMM 50-100 mm ot ocTpwi wronbMaTbix 
aneicrpoAOB. 

npoBefleHHwft noncK no ncroMHHKaM 
naTeHTHOM m Apyrofi HayMHO-TexHMMecKOM 
nuTepaTypbi noica3ari, hto nonyHeHvie nneHOK 
aMop4>Horo KpeMHMH b nnaaMe rapoHHoro 
pa3pnaa c noMombio aneiapoAHoro 6noKa b BWAe 
MaipnL\bi c nonbiMM nrojibMaTbiMM aneinpoAaMM, 
OAHoapeMeHHo cnywauyiMM Ana noAaMM ra3a, He 
McnojibayeTcn. 

Cnoco6 HaHeceHMfl ruieHOK aMopcfjHoro 
KpeMHMH h ycTpoMCTBo f\nn ero ocyinecTBJieHMH 
noncHfltoTCfl MepTe>KaMM, rAe Ha (Jwrype 1 
M3o6pa)KeH 06114MM bha ycTpoiicTBa, Ha cjwrype 2 
- 4>poHTanbHbifi bma aneidpQAHoro 6noKa, Ha 
4>nrype 3 - bma ochobhoto y3Jia ycTpoMcrrea b 
npcxJ)M/ib (b pa3pe3e). 

yCTpOMCTBO A™ HaH8C8HMfl n/lGHKM 

aMop$Horo KpeMHMA coflepJKMT BaKyyMHyK) 
KaMepy 1, b KOTopofi pacnonoweHa npAno)KKa 2, 
HarpeBaeMa* ommmbckmm HarpeBaTeneM 3 c 
TepMonapofi aha KOHTpona TeMnepaTypw. fl/ia 
co3AaHnn paapRfla bo cfcnaHeLi 6okobom 
noBepxHOcm KaMepbi 1 BcrpoeH anetnpoflHbiM 
6noK 4 b BUfle uronbsaTbix aneicrpoAOB 5, 
yKpenneHHbix b MaTpni^e, BbinonHeHHofi b cJxjpMe 
Kpyra. MaTpwija M3onnpoBaHa ot creHOK KaMepw 

1, flBJlflK>L14HXCfl BTOpblM 3neKTpOflOM, C 

noMoujbio cfcTopnnacTOBoro M3on5rropa 6. 
Maipni^a ycTaHOB/ieHa b cfopKaMepe 7, 
cny)KaLi(eM nna noAaw ra3a. Ta3 b KaMepy 1 
nodynaeT CKB03b nonwe hto/ikm 5, 
pacnojioxeHHbie na oahh3kobom paccTOHHmi 
Apyr ot Apyra. rioAnoacKa 2 pacnonoweHa Ha 
paccTOHHUM 50-100 mm ot ocrpvifl MronbMaTbix 
3neKTpoAOB 5 MaTpmjbi. HanpH>KeHMe ot 
MCTOMHMKa HMTaHMfl 8 nQAaeTca Mep63 
npoBOAflLMyK) ooojioMKy 12 cfopKaMepbi 7 Ha 
3JieKTpOAHbift 6noK 4 c HroriKaMn 5. HanpyweHne 
Ha CTeHKM KaMepbi 1 ncflaeTCfl ot MCTOMHMKa 
nMTaHM« 8 nepe3 LUTa-myio KneMMy. B KaMepe 1 
MMeeTCw cMcreMa OTKaMKH 9 Arm yAaneHMH M3 
KaMepbi 1 0Tpa6oTaH Horo ra3a h noAAep>KaHHfl 
HM3Koro AaB/ieHnq. floAnowKa 2 yxpenneHa Ha 
Aepa&Tene 10, yKpenneHHOM Ha urraTMBe crona 
pa6oMero o6i>eMa. Ta3 nocrynaeT M3 HaTeicaTenfl 
nepea urryijep 11. 

Cnoco6 HaHeceHMfl nnenm aMopcfjHoro 
KpeMHMfl ocyiAecTBnfleTcn cneAyiomMM o6pa30M. 
noATOTOB/ieHHbte CTeKrmHHbie noAnoaooi 2 
noMeiAaKOT b BaxyyMHyK) KaMepy 1 m oncaMviBaioT 
KaMepy ao ocTaTOMHoro AaBneHMJ? 10 A mm 
pT.cr., nocne nero HanycKajoT aproH m 
noHWKaioT flaBneme ao 10" 2 - 10 mm pt.ct., 
npn KOTopoM KpeMHHHOOAepKaLi^Mfi ra3 nonaAaeT 
b c|x)pKaMepy 7 ycTpOMCTBa h nepe3 mtojikvi 5 
waTpMLibi cbo6oaho McrreKaeT b KaMepy 1 . 3aTeM 
B036y?KAaeTC« kopohhwh pa3p«A Me*Ay 
MroriKaMH 5 m creHKaMM KaMepbi 1 . Tok pa3p«Aa 
cocraB/weT 10 - 15 mA. 3tm napaMeTpw 6buin 
Bbl6paHW M3 yCJlOBMH "ropeHMfl" KOpOHHOfO 
pa3p«Aa. ripn yBemmeHMM AaBneHHfl m toio 
nponcxoAMT pa3pyiueHne MronbMaTbix 
3/ieKTpoAOB 5 BcneACTBHe mohhom 

6OM6apAMp08KM. flOA Ae^CTBM6M KOPOHHOFO 

pa3p«Aa npoMCXOAMT pa3Jio>KeHMe ra3a Ha 
CBOOQAHbte paAHKanbi, KOTopbie nonaAaiOT Ha 
noAnojKKy 2, TeMnepaTypa KOTopofl cocTaB/ineT 
250-450°C. nocne npeKpaiAeHMJi noAann ra3a 
KaMepa 1 OTicaMM BaeTCJi ao AaB/ieHMJi 10 ^ mm 

PT.CT. M OXna5KAaeTC« AO KOMHaTHOM 

TeMnepaTypw. ripouecc (J>opMMpoBaHMfl 

nOKpbTTMH npOMOCOAMT CO CKODOCTblO 3-5 MKM/H. 

ripMMep 1. nneHKM aMopc})Horo KpeMHM^ 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



nonyMajoT b paobHeii o6nacTM BaKyyMHoro 
yHMBepcaxibHoro nocra ByTI-5M, b creHKy 
KOTOporo BCTaBiieHa MaTpm^a nro/ibHaTboc 
aneinpoAOB 5, uroriKM kotodom HanpaBneHbi Ha 
noAJio>KKy 2, HaxoAHiMyiocfl Ha paccroflHMH 70 
mm. rioAnoKKa 2 HarpeBaeTca oMMMecKviM 
HarpeBaTeneM ao 300°C. Uto/ikm 5, 
BbinojiHeHHwe M3 Hep>KaBeK)meM CTajiM, 

AHaMBTDOM 1 MM B K0fIHHeCTB6 13 LUTyK, 

pacnono)KeHbi Ha nosepXHOCTM A^aMeTpoM 60 
MM. PaCCTOflHMe MeiKfly HronKaMM 10 MM. 

KaMepy oTKaHHBaiOT ao 10' 3 mm pt.ct. 
HacocaMM H- 160/700, bxoa5U4mmw b cocTaB 
Byn-5M. MHMUMMpyjoT T/ieioii^iM pa3pflA PP* 
ommctkm KaMepbi. fio oKOHMaHMM npOL(ecca 
TpaBneHUfl peara^MOHHyto KaMepy cwoBa 
OTKamiBaioT ao AaaneHMfl 10" 4 mm pt.ct. m c 
noMoiiibfo LUTaTHoro HaTeKaTenn b KaMepy 
BBOAflT ra30Byio CMecb cocTaBa 4,8% 

SiH 4 +95,2% At. flaBneHne M3MepflioT 
BaKyyMeTpoM nMT-2. ripM yKaaaHHbix ycnoBMHX 
(AaBneHne, TeMnepaTypa) Ha uronbMaTbie 
aneicrpoAbi 5 noAaioT MoiAHOCTb 100 Bt m 
3a>KnraraT KopoHHbiM pa3paa. Cnoti aMopc|>Horo 

KpeMHMfl H3HOCHT B TWeHMe 60 MMHyT. CKODOCTb 

HaHeceHM^ 3-5 mkm/h. rionyneHHoe noKpbrrne 
aHa^n3npoBanocb Ha Anc^paKTOMeipe 
flPOH-5M. AHariM3 noKa3aji OTcyTCTBHe 
oTpa^eHMfl ot KpMCTajuiorpact)imecKMX 
nnocKOCTeCi. 3to cb m abto ji bCTB yeT o tom, hto 
cTpyKTypa AaHHboc nneHOK HeKpHcrrannkwecKan. 
CymecTBOBaHMe OAHopoAHoro 4»Ha roBopHT o 
tom, hto AaHHan crpyKTypa MMeeT 6nH)KHMM 
nopHAOK, to ecTb ABnfleTCfl aMoptfcHOH. fl nfl 
TOHHoro onpeAeneHMfl CTpyiaypbi nneHKM no 
cneinpy nornoiAeHMfl 6bino HaMAeHO 3HaneHMe 
LunpnHbi 3anpeuieHHOM 30Hbi. fl/i* perMCTpai^MM 
. cneKTpa nponycKaHna ncnonb30Bancfl 
crraHAapTHbiM cneKTpc4>OTOMeTp C(D-20M c 
a bto MaTM necKvi perynvipyeMOM ujmphhom menu. 
HcKOMoe 3HaneHue LunpuHbi 3anpeL^eHHOH 30Hb< 
Eg = 1,7 aB. ComacHO HHTepaTypHbiM AaHHbiM 
OHO COOTBeTCTByeT 3HaweHiiio UIMpMHbl 
3anpeu4eHH0H 30Hbi aMop$Horo KpeMHiin. 

HCTOMHUKM, nDMHflTbie BO BHMMaHUe 

1. naTeHT PO 2100477, MI1K 6 C 23 C 16/24, 
16/50. 

2. 3a«BKa J^noHHH N 63-32863, MI1K 4 C 23 C 
16/24. 

3. 3a*BKa flnoHMM N 61-51631, MI1K 4 C 23 C 
16/50. 

4. 3a«Bica flnoHMM N 6044552 B4, MflK H 01 
L 21/205. 

5. 3aaBKa ^noHWM N 6091010 B4, MF1K 5 H 
01 L 21/205. 

6. 3aflBKa flnoHHH N 5056648 B4, MflK H 01 
L 21/205/10. 

7. 3a*BKa flnoHMM N 5073250 B4, MI1K H 01 
L 21/205. 

8. 3a*BKa flnoHMM N 2-27824, MI1K 5 H 01 L 
31/04, 21/205, 21/324. 

9. 3a*BKa flnoHMM N 1-42125, MflK 4 H 01 L 
21/205, 31/04. 

10. 3a*BKa flnoHMM N 6082623 B4, MUK 5 H 
01 L 21/205. 

11. 3a*BKa flnoHMM N 5068097, MI1K H 01 L 
21/205(10). 

OopMyjia M3o6peTeHM«: 

1. Cnoco6 HaHeceHHH nneHOK aMop<()Horo 
KpeMHMR nyTeM ocajKAeHvin Ha HarpeTyio 
noAno>KKy b npot^ecce pa3no)KeHMn 
CHnaHocoAepxotAMX ra30Bb« cMecen, 
OTnuMaiou^HMCj? tom, MTO pa3no>KeHne ra30BOH 
CMecM ocymecTBnflKOT b kopohhom pa3pHA©. 
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B036yroaeMOM b BaKyyMHOM KaMepe Ha KOHLjax 
wtohok MaTpMHHoro MronbMaToro aneiapofla. 

2. Cnoco6 no n.1, OTHMMawmMMCfl TeM, mto 
HaHeceHMe nneHKM aMopqbHoro KpeMHM* 
ocymecTB/wwT npw toko pa3pflfla 10-15 mA, 
TeMnepaType noAnoacKM 250 - 450°C m AaBneHMM 
b KaMepe ot 10~ 1 - 10 mm pT. ct. 

3. Cnoco6 no nn.1 m 2, oTHMHaiomMMCfl TeM, 
mto cvinaHOcoflep)KainMM ra3 noflawT a KaMepy 
nepe3 nonwe Mmu MronbMaToro aneiapoAa. 

4. Cnoco6 no nn.1 - 3, oTnimaioLUMMCfl TeM, 
mto n/ieHKy aMopqbHoro KpeMHM« HaHocHT Ha 
CTeiowHHyjo noAnowxy. 

5. ycTpoMCTBo Ana HaHeceHMH rvienoK 
aMoptJworo KpeMHMfl, coflep>KaLnee BaKyyMHyio 
KaMepy c cucTeMovi noAaMM aKTHBHoro rasa m 
bwtwkkm npoflyicroB peaKUMM, pa3MemeHHyio b 
KaMepe noAno>wcy m aneiopoAHbiM 6jiok c 
anetrrpoAaMM uronbMaTOM qbopMbi, 
OTHMMaioineecfl TeM, mto aneKTpoAHbiM 6hok 
BbinonHeH b BHAe MaTpni4bi c wro/ibMaTbiMU 
aneinpoAaMM, ycraHOBneHHOM b CTeHKe 



BaxyyMHofi KaMepw, npwneM noc/ieAHfla 
OAHOBpeMeHHO BbinonHHeT ponb BTOporo 
aneKTpoAa. 

6. ycrpoiicTBO no n.5, oTnMMaiomeecH TeM, 
mto cm ere Ma noflaMH aioviBHoro rasa BwnonHeHa 

5 b BHAe qbopxaMepbi, ponb oahom ctchkm kotodom 
BbinonHHeT MaTpviLja c yKpenneHHbiMM b new 
nonbiMM MronbMaTbiMM aneiapoAaMM, 
c/iyttaujviMM OAHOBpeMeHHO m pj\9\ noAaMM 
peatcmBHoro ra3a b KaMepy, npymeM crreHKM 

10 qbopKaMepu MMetoT npoBOAflLqyK) oobnoMKy pnn 
noAaMM HanpjDKeHwn Ha MronbMaTbie aneiapoAbi 

MBTpHL^bJ M H30J1M pOB BHbJ OT CTeHOK BaKyyMHOM 

KaMepbi. 

7. ycTpoRcTBO no nn.5 ii 6, oTnMMaKXneecfl 
TeM, mto wrojibMaTbie aneicrpoAbi pacnonoweHbi 

IS Ha MaTpMLfe Ha oahhskobom paccTOflHMM Apyr ot 
APyra. 

8. ycTpoMCTBo no n.7, oT/iMMaiomeecfl TeM, 
mto noAfloxoca pacnonoweHa Ha paccroflHMM 50 - 

100 MM OT OCTpMfl MronbMaTbDC 3/ieKTpOflOB M 

BwnonHeHa M3 creicna. 
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